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1. PURPOSE 
This document provides detailed instructions for installing the Automatic Fire and 
Extinguishing System (AFES) onto the M1114 Up Armored HMMWV.  The AFES 
system provides protection for the crew and cargo compartments and is capable of 
detecting and suppressing hydrocarbon fuel fires and explosions initiated by various 
threats.  The AFES system consists of two (2) crew optical fire sensors, one (1) cargo 
optical fire sensor, a control module, crew fast discharge fire extinguisher, cargo fast 
discharge fire extinguisher, an electrical wiring interface harness and mounting 
hardware for system components. 

2. COMPONENTS 
Table 1 identifies major components that will be installed using mounting hardware per 
Table 2. 

Table 1.  AFES Major Components 

Item Qty Part Number Description 
1 3 421696  Fire Sensor, PM-3MT 
2 2 55845-4  Nozzle, Deflector 
3 2 421157  Extinguisher, Fire 
4 2 SAE 070120-24-20 Hose Adapter, Steel 
5 1 421700 Control Module 
6 1 421746  End Of Line Device 
7 1 421748 Wiring Harness 
8 1 421749 Bracket, Crew Extinguisher Kit 
9 1 421781 Hose Assembly 
10 1 421750 Bracket, Cargo Extinguisher Kit
11 1 421755 Mounting Hardware Kit 
12 2 SAE 070221-20-20S Elbow, Swivel, 90º, Steel 
13 1 421759 Bracket, Control Module 
14 1 421760 Bracket, Left Crew Sensor 
15 1 421761 Bracket, Right Crew Sensor 
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Table 2.  Mounting Hardware Kit (Item 11) 

Qty Description 
3 3/8-16 x 3.5 lg. Cap Screw, Grade 5 
3  3/8-16 Locknut 
3 3/8 Flat Washer 
4 3/8 x 1 1/2 dia. Body Washer 
4 3/8 x 2 dia. Body Washer 
1 5/16-18 x 3.5 lg. Cap Screw, Grade 5 
1 5/16-18 Locknut 
2 ¼ ID Star Washer 
6 #10-24 x 0.75 lg. Pan Head Screw, Phillips 
6 #10-24 Locknut 
6 #10 Star Washer 
2 #8-32 x 0.50 Pan Head Screw 
2 #8-32 Locknut 
24 11 inch Tie-wrap 
24 8 inch Tie-wrap 
4 0.5 dia. Cushioned Clamp 
2 2.5  dia. Hose Clamp 

8 inches Edge Grommet, 1/8 wide 
4 ¼-20 Locknut,  
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Table 3. Crew Extinguisher Bracket Assembly (Item 8) 

Qty Part Number Description 
1 421751 Weldment Bracket * 
2 C-420C-75-584S Band Clamp * 
1 421780 Foot Plate 
1  3/8-16 x 1.5 lg, Cap Screw 
1  3/8 ID Flat Washer 
1  3/8-16 Locknut 

* These items are preinstalled 

 
Table 4. Cargo Extinguisher Bracket Assembly (Item 10) 

Qty Part Number Description 
1 421753 Cargo Extinguisher Bracket 
4  3/8-16 x 1 lg. Cap Screw 
2  3/8-16 x 1.5 lg. Cap Screw 
8  3/8 ID Flat Washer 
6  3/8-16 Locknut 
2  ¼-20 x 1.00 lg. Cap Screw 
4  ¼ ID Flat Washer 
2  ¼-20 Locknut 
1 421096 Nozzle Mount Bracket 
2 C-420C-75-584S Band Clamp 
1 406332 Fire Extinguisher Bracket 
1 421758 Cargo Sensor Bracket 
1 8456K745 Rubber Pad 
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3. COMPONENT LOCATIONS 
Figure 1 identifies AFES component locations in the M1114 vehicle. 

IT E M  5    
C O N T R O L  M O D U L E  ( 1 )

IT E M  7    
W IR IN G  H A R N E S S  ( 1 )  

IT E M  1   
F IR E  S E N S O R S  ( 3 )  

IT E M  3    
F IR E  E X T IN G U I S H E R S  ( 2 )

 

Figure 1.  Location of Major AFES Components 
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4. MOUNTING BRACKET INSTALLATIONS 

4.1 Crew Extinguisher Mounting Bracket  
Attach the Crew Extinguisher Bracket (Item 8) to existing hardware behind the gunner 
station as shown in Figure 2.    The two upper mounts are studs with a nut on each end.  
In some cases the upper nut has ¼ inch or more or threads extending beyond the nut.  
In that case it may be necessary to extend the stud downward by backing the upper nut 
off until only a thread or two extend beyond the upper nut.  This can most easily be 
accomplished by using 2 jam nuts at the lower threaded portion of the stud.  The lower 
bolt is an existing bolt through the ballistic bulkhead. 

 

Figure 2.  Crew Extinguisher Bracket 
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4.2 Cargo Extinguisher Mounting Bracket 
Remove one existing fuel can mounting bracket and the web strap as shown in Figure 
3.   

 

Figure 3.  Cargo Area Rework  
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From inside the cargo compartment, drill a 1 1/4 “ diameter hole through the roadside 
wall as shown in Figure 4.   

 

Figure 4.  Wire Access Hole in Cargo Compartment 

2.25

1.25 DIA HOLE

RACETRACK 

Existing hole to 
locate bracket 

Existing bolts  
2 PL 



   12

 
From inside the crew compartment behind the roadside passenger seat, remove the 
cover panel (6 bolts) and drill a 1 1/4 “ diameter hole through the sloped panel as shown 
in Figure 5.  Cut the racetrack in half and apply it to the inside of each 1 ¼ “ hole. 

 

 

Figure 5.  Wire Access Hole in Crew Compartment 
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Assemble the Cargo Extinguisher Bracket (Item 10) per drawing 421750 and Table 4.  
Locate it in the cargo bay using the existing hole (Figure 4) from a ¼” bolt that goes 
through an existing hole in the armor plate.  A 5/16 x 3.5 bolt should fit through this hole.  
Match-drill three new holes through the wheel-well wall with a 3/8” diameter bit. 

Attach the bracket first with the 5/16” bolt, nut and body washer as used for 3/8” bolts.  
Install three each 3/8 x 3.50 lg. hex head cap screws, 1 1/2 and 2 dia. body washers on 
the wheel side, and locknuts.  The access to install the upper forward nut and washers 
is inside the access space behind the rear roadside seat. 

 

Figure 6. Cargo Extinguisher Bracket 
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4.3 Roadside Fire Sensor Mounting Bracket 
Attach the Left Crew Sensor Bracket (Item 14) by first bolting the foot plate to an 
existing ¼ inch bolt in the upper sidewall of the vehicle, adding a star washer between 
the bracket and the hull.  Then slip a 2.5 dia. Hose Clamp through the slots in the 
bracket and secure the clamp to the gun ring support bar as shown in Figure 7. 

 

Figure 7. Roadside Sensor Bracket 

EXISTING 
¼” BOLT 

BRACKET 
ITEM 14 

STAR 
WASHER 
BETWEEN 
BKT & HULL 



   15

4.4 Curbside Fire Sensor Mounting Bracket 
Attach the Right Crew Sensor Bracket (Item 15) by first bolting the foot plate to an 
existing ¼ inch bolt, adding a star washer between the bracket and the hull, in the upper 
sidewall of the vehicle.  Then slip a 2.5 dia. Hose Clamp through the slots in the bracket 
and secure the clamp to the gun ring support bar as shown in Figure 8. 

 

Figure 8. Curbside Sensor Bracket 
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4.5 Control Module Mounting Bracket 
Mount the Control Module Bracket (Item 13) in front of the main radio rack on two 
existing bolts per Figure 9. 

 

Figure 9.  Control Module Bracket 
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5. COMPONENT MOUNTING 

5.1 Control Module Installation 
Mount the Control Module (Item 5) to its bracket with #8 x 1/2 pan head screws (2) and 
locknuts (2) per Figure 9. 

5.2 Fire Sensor Installation 
Mount three Fire Sensors (Item 1) to their brackets in the crew and cargo compartments 
with #10 x 3/4 pan head screws, star washers, and locknuts (2 ea) from the mounting 
hardware kit.  See Figure 10. 

 

Figure 10.  Typical Fire Sensor Installation 
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5.3 Crew Extinguisher Installation 

CAUTION 
DO NOT HANDLE THE FIRE EXTINGUISHER UNLESS THE ANTI-RECOIL PLUG IS 
INSTALLED IN THE VALVE OUTLET PORT AND THE MANUAL LEVER LOCK PIN 

IS INSTALLED IN THE LEVER LOCK HOLES 

Install one Fire Extinguisher (Item 3) into the crew bracket and secure it with the band 
clamps.  Note: Orient the outlet port towards the center of the gun ring and tighten 
the band clamp nuts.  See Figure 11.  

 

Figure 11.  Crew Extinguisher Installation 
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5.4 Cargo Extinguisher Installation 
Mount one Hose Adapter (Item 4) into the backside of the nozzle mount and install a 
nozzle (Item 2) into the front side. 

CAUTION 
DO NOT HANDLE THE FIRE EXTINGUISHER UNLESS THE ANTI-RECOIL PLUG IS 
INSTALLED IN THE VALVE OUTLET PORT AND THE MANUAL LEVER LOCK PIN 

IS INSTALLED IN THE LEVER LOCK HOLES 

Install one Fire Extinguisher (Item 3) into the cargo bracket and secure it with the band 
clamps.  Rotate the cylinder counter-counterclockwise until the valve lever bracket rests 
against the forward side of the extinguisher bracket.  Tighten the band clamp nuts. 

 

Figure 12.  Cargo Extinguisher Installation 
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CAUTION  
DO NOT LOOK INTO THE VALVE OUTLET PORT.  LIQUID AND POWDER AGENT 

DISCHARGES RAPIDLY WITH HIGH IMPACT FORCE.  DISCHARGING AGENT 
CAN DAMAGE SKIN AND EYES. 

Remove the anti-recoil plug from the valve and secure it into its stowage bracket. 
Install one Hose Adapter (Item 4) into the valve outlet port. 
Loosely attach a Swivel Elbow (Item 12) to each end of the Hose Assembly (Item 9).  
Install the assembly onto both Hose Adapters and tighten four swivel nuts. 

5.5 Wiring Harness Installation 
Unwrap the Wiring Harness (Item 7) and position it inside the vehicle approximately as 
shown in Figure 1.  Table 5 identifies wire leads.  Route the harness under the rubber 
pad on the transmission cover and beneath the radio rack platform between the driver 
and co-driver.  Take care that the harness routing be such that the harness will not be 
damaged when reinstalling components. 

Table 5.  Wiring Harness Lead Designations 

Designation Connectors Destination 
Sensor 1 J3, J4 Right Crew Sensor (Co-Driver) 
Sensor 2 J6, J7 Left Crew Sensor (Driver) 
Sensor 3 J5 Cargo Sensor 
Control Module J1, J2 Control Module (Dashboard) 
Valve 1 J9 Crew Extinguisher 
Valve 2 J8 Cargo Extinguisher 
+, - Rings Battery Terminals 

Remove the co-driver seat from the battery box.  Route the wiring harness battery legs 
(ring terminals with + and - labels) through the hole behind the battery box and attach 
the ring terminals to plus and minus posts (24 VDC) as shown in Figure 13.  CAUTION:  
The system must be connected to 24 volt only in order to function correctly. 
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Figure 13.  Battery Lead Connections 

Position the J1-J2 leg close to the control module, but do not attach the connectors at 
this time. 
Unscrew the cover panel along the driver’s right and run the harness through this area 
from the radio rack to the rear seat.  Secure the harness with three tie-wraps and 
reinstall the cover panel.  
Route the J8 and J5 leads through the access holes cut into the rear bulkheads and pull 
the leads into the cargo compartment.  Reinstall the rear crew cover panel and 6 
screws.  Attach the connectors to the extinguisher valve and fire sensor.  Attach the End 
Of Line Device (Item 6) to the unused lead of the cargo sensor.  Secure the sensor 
wiring to the hose with three tie-wraps per Figure 12. 
Route the remaining harness legs up to the ceiling and secure wiring with three tie-
wraps. 
Drop the J9 valve lead behind the extinguisher and secure it with a tie-wrap. 
Route the J6-J7 leads along the gun ring support tube to the roadside sensor.  Plug in 
both connector sets and install two tie-wraps per Figure 14. 
Secure the harness to the ceiling with two cushioned clamps as illustrated in Figure 15. 
Install any remaining tie-wraps where necessary to secure the harness. 
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Figure 14.  Roadside Sensor Harness 

 

Figure 15.  Harness Attachment to Ceiling 
Run the curbside sensor lead (J3-J4) above and through two brackets shown in Figure 
16, attach to the gun-ring bolts with cushioned clamps per Figure 15, and attach both 
sensor connectors.  Install tie-wraps as for the roadside sensor. 
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Figure 16.  Routing Through Rear Ceiling Brackets 

 

 

Figure 17.  Schematic, Electrical Harness  
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6.  AFES FUNCTIONAL TEST 

6.1 Purpose 
These tests verify proper installation and operation of the Automatic Fire and 
Extinguishing System (AFES) on the M1114 vehicle.  Fire Suppression System (FSS) 
Test Set part number 421762 is used to conduct these tests. 

6.2 Activate AFES 
After completion of the installation, insert connectors J1 and J2 into the control module 
receptacles and allow 5 seconds for the system to power up.  If all sensors and 
extinguishers are properly connected, the control module SYSTEM OK lamp will show 
continuous green.  The electrical connections of the system are fully supervised.  A 
flashing lamp on the control module indicates that one or more of the components are 
not properly connected.  See Figure 17 for a harness schematic to assist in 
troubleshooting. 
At each fire sensor a green lamp will be illuminated when the AFES is powered up. 

6.3 Functional Test Description 
AFES functional tests performed using the multi-position switch of the IRR unit check for 
proper operation of the sensors, control module, and wiring harness.  The system test 
set injects optical signals that simulate a subset of actual fire radiation into the fire 
sensor via the IRR Unit.  

WARNING 
BEFORE TESTING THE AFES, DISCONNECT 

CABLES FROM BOTH VALVES 

(1) With the toggle switch in the “DUAL” position, momentarily depressing the 
TEST switch causes far and near IR fire sensor channels to be energized 
simultaneously. Valve Simulator activation should occur and the green 
LED on this sensor should blink. 

(2) With the switch in the “FAR” position, momentarily depressing the TEST 
switch causes only the far infrared energy source to be energized and no 
Valve Simulator activation should occur. 

(3) With the switch in the “NEAR” position, momentarily depressing the TEST 
switch causes only the far infrared energy source to be energized and no 
Valve Simulator activation should occur. 

6.4 Preparations for Test 
(1) Connect the valve simulators to both AFES valve cables. 
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(2) Connect the power cable to the IRR Unit.  Clip the power leads to 24 VDC 
at plus and minus vehicle battery posts. 

(3) Verify that power is applied to the IRR Unit by pressing the TEST switch 
and observing that it illuminates for approximately 4 seconds.  

(4) Test the trouble detection function of the AFES by disconnecting the End 
Of Line device from the cargo sensor pigtail.  This should make the control 
module SYSTEM OK lamp flash.  Repeat this test at each of the valve 
simulators.  After reconnecting all components (except valves, use the 
simulators) the SYSTEM OK lamp should indicate continuous green. 

6.5 System Functional Test 
6.5.1 Dual Function Test 

(1) Place the IRR Unit switch in the DUAL position. 
(2) Place the IRR Unit in front of any fire sensor with the IRR Unit windows 

pointing into the sensor windows.  See Figure 18.  Be sure to maintain 
correct alignment throughout the test period. 

 
 
 
 
 
 
 

Figure 18.  IRR Unit Alignment to Sensor 

(3) Momentarily press and release the TEST push-button switch and note that 
the amber indicator is on.  Hold the IRR Unit in place until the indicator 
turns off (about 4 seconds). 

(4) Both crew and cargo Valve Simulators should activate during this test. 
(5) The LED in the middle of the fire sensor should be flashing.  This LED 

indicates which sensor detected a fire situation.  To restore normal sensor 
LED indication, disconnect and reconnect the sensor’s harness connector 
(J4, J5, or J7) and push the RESET button on the control module. 

6.5.2 Far Only False Alarm Test 
(1) Place IRR Unit switch in the FAR position. 
(2) Place the IRR Unit in front of any fire sensor with the IRR Unit windows 

pointing in the sensor windows.  Be sure to maintain correct alignment 
throughout the test period. 
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(3) Momentarily press and release the TEST push-button switch and note that 
the amber indicator is on.  Hold the IRR Unit in place until the indicator 
turns off. 

(4) Neither crew nor cargo Valve Simulator should activate during this test. 
(5) If a Valve Simulator activates, this fire sensor is not functioning properly 

and may give false alarms. 
6.5.3 NEAR Only False Alarm Test 

(1) Place the IRR Unit switch in the NEAR position. 
(2) Place the IRR Unit in front of any fire sensor with the IRR Unit windows 

pointing in the sensor windows.  Be sure to maintain correct alignment 
throughout the test period. 

(3) Momentarily press and release the TEST push-button switch and note that 
the amber indicator is on.  Hold the IRR Unit in place until the indicator 
turns off. 

(4) Neither crew nor cargo Valve Simulator should activate during this test. 
(5) If a Valve Simulator activates, this fire sensor is not functioning properly 

and may give false alarms. 
6.5.4 Test Remaining Fire Sensors 

(1) Repeat Dual, Far, and Near tests at the remaining fire sensors associated 
with the AFES. 

6.5.5 Reset AFES System 
(1) Remove the Valve Simulators from both AFES valve cables and attach the 

harness connectors to the valves. 
(2) Reset the system after all functional tests are complete by unplugging the 

gray connector from the Control Module, then re-plugging.  Lamps on the 
control panel and each sensor should indicate continuous green. 

7. SYSTEM OPERATION 

7.1 Normal Operation 
The AFES system is powered continuously from vehicle batteries.  When all sensors 
and extinguishers are properly connected, the control module SYSTEM OK lamp will 
show continuous green.   
A gauge on the valve indicates extinguisher pressure.  Normal extinguisher pressure is 
900 psi at 70° F.  Minimum operational pressures at various temperatures are indicated 
on the extinguisher label. 
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7.2 Fault Condition 
A flashing green control module lamp indicates a fault condition.  Either one or more of 
the system components are not properly connected or a fire suppression event has 
occurred. 
Check and connect all system components to the wiring harness and verify that the 
SYSTEM OK lamp indicates continuous green. 

7.3 After AFES Activation 
Replace both fire extinguishers with fully charged units, remove and reconnect the 
wiring connector (J1) at the Control Module, then press the control panel RESET button 
to restore normal operation.  When the system has been electrically reset and all 
components are properly connected the green LEDs of both the Control Module and all 
3 Sensor LEDs will be on steady.  The LED on the Sensor that detected the fire will 
flash until power is cycled as described here. 
 
 




























